The effects of estradiol and progesterone on reproductive tract atrophy and tissue adrenergic indices in diabetic C57BL/KsJ mice.
The diabetes-associated changes in tissue norepinephrine (NE) concentrations and related adrenergic receptor types were correlated with changes in blood glucose and serum insulin levels in 8- to 16-week-old C57BL/KsJ-db/db mice relative to corresponding age-matched control (+/?) parameters. In addition, the ability of estradiol and progesterone treatments to modify the diabetes-related adrenergic imbalance was investigated. Tissue (i.e., ovarian, uterine, pancreatic, and adrenal) NE levels were determined by high-performance liquid chromatography and compared with the associated changes in tissue alpha 1,2 and beta-adrenergic membrane receptor populations. All db/db mice exhibited overt hyperglycemia, hyperinsulinemia, and obesity relative to controls between 8 and 16 weeks of age. Tissue NE levels in diabetics were either similar to, or elevated, as compared with those of age-matched controls. Although the alpha 1 and beta receptor populations (except liver) were similar in 16-week-old groups, alpha 2 receptor populations in db/db mice were elevated relative to controls. Chronic estradiol therapy effectively counteracted the diabetes-induced elevations in tissue NE and influenced all adrenergic receptor populations, normalizing both parameters to control levels as well as modifying the hyperglycemia, but not the hyperinsulinemic component, of the diabetes-obesity syndrome in this species. Chronic progesterone treatment was found to be less effective in modulating these systemic and adrenergic parameters in diabetics relative to oil- or estradiol-treated mice. These data demonstrate that a marked modification in tissue adrenergic parameters occur in association with the overt expression of the diabetes mutation in this species. The ability of estradiol treatment to normalize both blood glucose levels and tissue adrenergic parameters in C57BL/KsJ-db/db mice indicates that a direct association between systemic and cellular counter-regulating influences, relative to the severity of the Type II diabetic condition, exists in this species. The therapeutic correction of these metabolic problems by ovarian steroid hormones suggests the existence of a causal relationship between cellular glucose homeostasis and steroid action in the diabetic model.